Computational and experimental analyses of furcatin hydrolase for substrate specificity studies of disaccharide-specific glycosidases.
Disaccharide-specific glycosidases (diglycosidases) are unique glycoside hydrolases, as their substrate specificities differ from those of monosaccharide-specific beta-glycosidases (monoglycosidases), in spite of similarities in their sequences and reaction mechanisms. Diglycosidases selectively hydrolyse the beta-glycosidic bond between glycone and aglycone of disaccharide glycosides, but do not cleave the bond between two saccharides, and barely hydrolyse monosaccharide glycosides. We analysed the substrate recognition mechanisms of diglycosidases by computational and experimental methods, using furcatin hydrolase (FH) (EC 3.2.1.161) derived from Viburnum furcatum. Amino acid sequence comparisons and model structure building revealed two residues, Ala419 and Ser504 of FH, as candidates determining the substrate specificity. These residues were specifically conserved in the diglycosidases. The model structure suggested that Ala419 is involved in the aglycone recognition, whereas Ser504 recognizes the external saccharide of the glycone. Mutations at these sites drastically decreased the diglycosidase activity. The mechanism by which the diglycosidases acquired their substrate specificity is discussed, based on these observations.